Abstract
The vibration of the cartilaginous portion of the ear canal generates sound in it, and the 46 airborne sound is transmitted to the cochlea via the eardrum. In an open ear, this mechanism does not 47 dominate sound transmission for air-and bone-conductions (AC and BC) [1] . By occluding the ear 48 canal, the airborne sound is trapped in the ear canal, and amplified [2] . In this condition, the airborne involve the aural cartilage. The stray airborne sound radiated from the transducer also reaches the 60 eardrum for BC [11, 12] . In actual fact, the airborne sound cannot completely be prevented for both
61
conductions. The contribution of the other two pathways (Cartilage-AC, in particular) to the sound transmission is important to distinguish CC from AC and BC. In our previous study, the output levels 63 at the threshold of audibility were compared among AC, BC, and CC using a Head and Torso with lower average BC thresholds was employed for this study in each subject.
91 Figure 2 shows the transducer whose property is described in the previous study (Nishimura The thresholds were measured using a two-alternative forced-choice (2AFC) procedure. The 103 transformed up-down procedure was used to adjust stimulus levels adaptively to converge on that 104 stimulus level at which the probability of detecting the sound is 0.707 [13]. The details are described 105 in the previous study [4] . Thresholds were measured at frequencies of 0.5, 1, 2, and 4 kHz using a threshold differences were smaller at 15.1 dB and 22.2 dB, respectively and at 2 kHz the differences
139
were even smaller at 13.8 dB and 12.3 dB, respectively. At 4 kHz, the thresholds for the tragus, sound transmission path is longer and the sound has to travel through both soft tissue and cartilage.
167
The result at the frequency of 0.5 kHz was a relatively high threshold of 38.0 dB indicating that the 
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As for possible applications, CC is utilized for hearing aids for the ear with aural atresia CC than BC, although the CC transducer is placed with a negligibly small fixation pressure [10] .
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Direct vibration of the aural cartilage is very effective form to generate not only sound but also 183 vibration in the ear canal, which may be responsible for effective sound transmission for an acquired 184 aural atresia with fibrotic tissue pathway [8, 10] . eardrum is amplified at a low frequency [2, 3] . This phenomenon is referred as to the occlusion effect.
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The threshold decrease at 0.5 kHz by the earplug indicated that the signal transmitted via the 
